INTRODUCTION
The essential feature of a perfectly competitive labour market is that workers who accept jobs can expect to receive compensation equal to their opportunity cost. Firms pay a wage which is just sufficient enough, to attract workers of the quality they desire and no higher [Krueger and Summers (1988) ]. Overall, the markets do not follow the law of one price, contradicting the competitive framework. This is where the problem of wage differentials across different industries needs to be assessed, and has also been the focus of many studies over the years, mainly in the industrialised countries, e.g. USA, European Countries. However, the issue of wage differentials has been addressed by very few studies in the developing countries [Arbache (2001) and Erdil, et al. (2001) ]. Wage differentials analysis in developing countries should also have equal importance as in the industrialised countries, in order to gauge the effect of the corporate culture and centralisation/decentralisation on the different industries and labour market of those developing countries.
Numerous wage differential studies have been carried out in the recent years [Krueger and Summers (1988) , Lucifora (1993) , Rycx (2002) ]. Krueger and Summers (1988) , who were pioneers in this study area, demonstrated that pay differentials existed in the USA amongst workers with the same working conditions and individual characteristics in different sectors. This study was the start of the growth of literature in this area, around the world. In contrast, obtaining the appropriate data in developing countries is the main challenge, as the data may not be reliable or detailed data in not available.
This paper attempts to fill the gap of the inter-industry wage differentials in developing countries. This paper is the first to examine industry wage differentials in Pakistan using the advanced econometric techniques. It estimates: (i) inter-industry wage differentials (ii) dispersion of industry wage differentials (iii) inter-industry wage differentials by different regions and education level (iv) changes in the trend of wage differentials during a fourteen year period.. The wage differential has been calculated using the methodology used by Rycx (2003) . The pseudo-panel approach coined by Deaton (1985) has been used, as the data used in the analysis is not normal panel data. In order to find the wage differentials information from the Labour Force Survey (LFS), which is carried out by the Federal Bureau of Statistics (FBS) Government of Pakistan, data is used for eight different surveys during a fourteen year time period, between 1990-91 and 2003-04.
The remainder of this paper is organised as follows. Section 2 reviews some empirical literature in this area, Section 3 describes the data, Section 4 explains the Shabbar Jaffry <shabbar. jaffry@port.ac.uk> is Reader in Economics and Director of the Postgraduate Programme in Economics, Yaseen Ghulam <ghulam@port.ac.uk> is Senior Lecturer, and Vyoma Shah <vyoma.shah@port.ac.uk> is a PhD Student at Portsmouth Business School, University of Portsmouth, UK. methodology and Section 5 gives an overview of the empirical findings. Section 6 gives the conclusion.
LITERATURE REVIEW
The existence of unrelenting and systematic wage differentials amongst industrial sectors has been known for many years as demonstrated by the seminal US work by Slichter (1950) . Differences in average wages across industries can reflect differences in the composition of their workforces in terms of skills and productivity. However, in more recent years a wide range of studies in different countries have found, that workers with comparable measured characteristics associated with productivity-notable education and experience-earn different wages depending on the industry in which they are employed. Moreover, this pattern of wage differentials across industries has been found to be highly stable over time, so transitory differences in demand across industries cannot be the explanation. Furthermore, the pattern is very similar across industrialised countries, in that the same industries seem to be high-versus low-paying ones having controlled for measured worker characteristics. [e.g. Krueger and Summers (1988) ].
This empirical regularity clearly poses a challenge to labour market theory. According to the simplest neo-classical competitive model of wage determination, two individuals with the same productive capabilities should have the same marginal productivity and thus receive the same wage irrespective of the industry in which they are working. It has long been recognised that wage differentials between identical individuals could persist in equilibrium, because higher wages would be needed to compensate workers for less attractive non-wage attributes of particular jobs, such as unpleasant or even hazardous working conditions. Therefore the standard competitive theory of wage setting recognises that there may have to be compensating differentials between jobs with different non-wage attributes that enter into the employee's utility function.
The existence of sectoral effects on workers' wages is well documented in the economic literature [Krueger and Summers (1988); Lucifora (1993) ; Rycx (2002) ]. Krueger and Summers (1988) contributions was particularly prominent, as they used cross-sectional US data with (individual and their job attributes,) and also longitudinal data, which allowed them to analyse individual fixed effects. They found that taking these into account did not reduce measured industry effects on earnings, indeed if anything it increased them. The Analysis of two longitudinal datasets also found substantial industry effects for workers who change jobs, which they saw as evidence against unmeasured labour quality being the main explanation for inter-industry differentials.
Although the exact scale of inter-industry wage differentials is still questionable, [Abowd, et al. (1999 ), Björklund, et al. (2004 , Gibbons and Katz (1992) , Goux and Maurin (1999) ], there is some agreement on the fact that these effects are fairly persistent, closely correlated from one country to another [Helwege (1992) ], and of varying dimensions in the industrialised countries [Hartog, et al. (1997) ]. In addition, a number of studies suggest that sectoral effects are significantly weaker in countries having strong corporate traditions? [Edin and Zetterberg (1992) ; Hartog, et al. (1999) ; Kahn (1998); Rycx (2003) ]. There have been few studies, which have carried out crosscountry comparisons of inter-industry wage differentials. Moreover, while various explanations based on efficiency wage mechanisms or rent sharing have been put forward [Benito (2000) ; Krueger and Summers (1988); Thaler (1989) ; Walsh (1999) ], the existence of industry wage differentials remains a complex and unresolved puzzle.
While the investigation of why similar individuals in similar jobs might be rewarded differently in different industries goes on, other studies have argued from within the strictly competitive framework, that unobserved differences in abilities and jobs in fact account for much of the explanation for inter-industry differential. Goux and Maurin's (1999) study, using longitudinal earnings data for France, infers the importance of unmeasured ability across individuals by focusing on those switching industries. In contrast to Krueger and Summers (1988) , they find that inter-industry wage differentials for such workers are very much less than in cross-sectional data. They argue that this difference probably arises because Krueger and Summers(1988) , in their longitudinal analysis use a highly aggregated industrial breakdown distinguishing only seven sectors, Goux and Maurin (1999) , in contrast, were able to distinguish 99 industries, and demonstrate that aggregating these and repeating their analysis of job switcher did indeed lead to much higher inter-industry differentials.
While Goux and Maurin(1999) , discount the importance of "true" inter-industry wage effects, they explore and find substantial differences across firms in France. They find that the average differential in wages paid to the same worker by two different firms is between the range of 20-30 percent, and that most of this is within rather than between industries. Within a given industry, wages rise with the firm size and capital intensity. They thus see modest inter-industry differentials as reflecting cyclical factors, while arguing that inter-firm differences are compatible with efficiency wage models. Larger firms or more capital-intensive ones, find monitoring more costly and are particularly anxious to retain workers with high levels of firm-specific human capital.
There has been limited literature for wage differentials in the context of developing countries. Arbache (2001) has investigated the wage differentials and wage determination in Brazil using the micro-data for 1980s and 1990s, using models with segmentation, which are explained by efficiency wages. The authors also found that unmeasured abilities and efficiency wage models play an important role in wage determination. They have used different wage theories in order to find the wage differential. Erdil, et al. (2001) has compared the inter-industry wage structure for industrialised and developing countries, to find whether the industry wage differentials are consistent and stable independent of time and space. Erdil, et al. (2001) found that the size of inequality in wage differentials is rising and wage differential patterns are similar for both industrialised and developing countries.
DATA
This study uses data drawn from the nationally representative Labour Force Survey (LFS) for Pakistan between 1990-91 and 2003-04, which was conducted by Federal Bureau of Statistics Government of Pakistan. The data collection for the LFS is spread over four quarters of the year in order to capture any seasonal variations in activity. The survey covers urban and rural areas of the four provinces of Pakistan as defined by the Population Census. The LFS excludes the Federally Administered Tribal Areas (FATA), military restricted areas, and protected areas of NWFP. These exclusions are not seen as significant since the relevant areas constitute about 3 percent of the total population of Pakistan.
The working sample, based on those who are engaged in wage employment and have positive earnings, comprises a total of 97,122 workers, once missing values and unusable observations are discarded over the time period. This includes variables such as pay, age, gender, education and working characteristics of individual. Estimation covers nine basic industries, which are: Agriculture and Fishing; Mining and Quarrying; Manufacturing; Electricity, Gas and Water Supply; Construction; Wholesale and Retail Trade, Hotels and Restaurants; Transport, Storage and Communication; Financial Intermediation and Community, Social and Personal Services, which are classified by Pakistan Standard Industrial Classification. The analysis will go on to distinguish 41 subsectors within the industries covered. Table 1 depicts the means and standard deviations of selected variables for overall, as well as for urban and rural areas. There is a clear difference in average characteristics between urban and rural areas. On average, the wages and number of hours worked are higher in urban area, whilst the experience and numbers of job holders in a household are higher in rural areas. 
METHODOLOGY
The methodology adopted to estimate inter-industry wage differentials is consistent with that of Rycx (2003) . A key methodological issue is that the LFSs are only cross-sectional, while ideally, one would like to have a panel of individuals or households that can be traced through time, in order to investigate the changing wage structure and returns to education. In addition, estimation with the cross-section data can be seriously affected by unobserved individual heterogeneity. However, this problem can be circumvented, or at least mitigated, by tracking cohorts as suggested by Deaton (1985) , and estimating relationships based on cohort means.
Starting with a simple model, suppose that base panel regression equation could be written as:
where i = index individuals and t = time periods. Unfortunately, in the LFSs, the same individuals are not observed in subsequent surveys. Hence we do not have a genuine panel data available to estimate such an equation. In such circumstances, the approach first developed by Deaton (1985) proceeds as follows. Define a set of C cohorts, based on a district in a province say, such that every individual i is a member of one and only one cohort for each t. Averaging over the cohort members:
where ct y is the average of the y it for all members of cohort c at time t. this is a so-called 'pseudo-panel'. The 'cohort fixed effects', ā ct , will, in fact, vary with t since they comprise different individuals in each cohort c at time t, but can be treated as constant if the number of individuals per cohort is large. Estimation can then proceed with the standard fixed-effects estimator on the cohort means, thus eliminating any unobserved differences between individual cohorts. Deaton (1985) , argues that there is a potential measurement error problem arising from using ct y as an estimate of the unobservable population cohort mean and an adjustment based on errors-in-variables techniques is therefore needed. However, researchers typically ignore this if the number of observations per cohort is reasonably large. Moreover, Verbeek and Nijman (1992) suggest that when the cohort size is at least 100 individuals, and the time variation in the cohort means is sufficiently large, the bias in the standard fixed-effects estimator will be small enough that the measurement error problem can be safely ignored. Although, this issue will be considered in the analysis, given the size of the LFSs, suitably chosen cohorts should fulfil this size criterion, hence this is the approach used in this paper. The construction of the pseudo-panel data is undertaken by computing cohort or cell means in each available cross-section, where the cells are defined by the four-digit district codes, age of the individual, provinces and the type of industry in which the individual is working.
4 Thus in total, it results in a group between 6000 and 8000 approximately, in each pseudo-panel for each cross-section. Next we present the methodology, which is used in the paper according to the pooled as well as the pseudo panel method in estimation of inter-industry wage differentials.
(a) The Wage Equation
The general framework for analysis of inter-industry wage differentials is given by a standard wage equation. It rests upon the estimation of the following semi-logarithmic wage equation:
where w i represents the gross hourly wage of an individual of i = 1,…,n; X represents a vector of individual characteristics of the workers and their job; Y is a set of industry dummy variables; and Z is a vector of firm characteristics; α is the constant, β, ψ, and δ are the parameters to be estimated and ε i is the error term.
Inter-industry Wage Differentials Controlling for Individual and Employer Characteristics
In order to obtain "net" inter-industry wage differentials having controlled for other factors, we estimate the wage equation using the sectoral dummies as well as individual and employer characteristics. In this case, the constant no longer refers to the wage of the average worker in the reference sector. Next, the average wage differential of all the sectors compared to the reference is calculated, as the product of the weighted employment share by the estimated sector co-efficient:
The differentials are then calculated as the sector co-efficient less the average wage:
and for the omitted sector; the differential is the average wage in Equation (2):
The standard deviation of the inter-industry wage differential adjusted for sampling error and weighted by the sectoral employment shares is computed as follows:
RESULTS
The wage theories that attempt to explain inter industry wage differentials suggest that the skills and tasks of certain jobs might play an important role. Table 1 (see  Appendix) shows the mean hourly wage Pakistan over the sample period in basic industries classified by different occupations. The size of wage differences among industries for given occupation is striking. For example, the wage of Legislators, Senior Officials and Managers range from Rs 20.78 per hour in Trade and Hotels to Rs 79.44 per hour in the Financial Institution industry and the wages of professionals range from Rs 23.00 per hour in Agriculture to Rs 49.31 per hour in Construction. For most occupations, the Table I reveals a clear pattern of higher wages in industries which have the overall higher wages compared to the average wage in the economy.
The comparison has not included other industries as in other industries higher wages are more likely to be affected by the level of education. The wage differences included the return to education, which results in high wage. Thus, education plays an important role in deciding the wage level. As Table II (see Appendix) The wage differences presented in Tables 1 and 2 are tested in the later analysis of inter-industry wage differentials. Table 1 below presents the inter-industry wage differentials and their dispersion for one-digit nomenclature for the pooled sample as well as the pseudo panel. The results show that wage differentials exist between workers employed in different sectors, even after controlling for individual characteristics and job characteristics. These differentials are significant both in individual terms (with exception of two sectors) and globally at the 5 percent level of significance. We further note, that the results are more or less same for the pooled and pseudo panel estimation, so the discussion in the paper has only focused on the pseudo-panel approach.
5 Financial intermediaries, Mining and Transport have found to be the best-paid industries. Furthermore, traditional industries like Agriculture, Trade and Restaurants, were found to have the lowest wages. The analysis of wage differentials is performed at different perspectives for Pakistan. One of them is by provinces. Pakistan has four provinces (Punjab, Sind, Balochistan and NWFP). Figure 1 represents the wage differential of each industry by provinces and the last? is the wage dispersion for each province. The highest paid sector is again Financial Intermediaries for all provinces except for Sindh, where Mining is the highest paid sector but less paid than by the NWFP. The lowest paid sector is Trade and Agriculture. For Balochistan, the Social Services sector is paying more compared to all the other provinces, while the lowest paid sector is Trade, which is also the case in Balochistan. By looking at wage dispersion among the provinces, the results suggest that Punjab has the highest wage dispersion i.e. 0.105 log points, while Balochistan has the lowest wage dispersion of 0.067 log points. Looking at the wage differentials by the sector of the particular industry that are public or private sectors, findings show that the wage dispersion and differentials are higher in the public sector than in the private sector, except in the Construction and Electricity, Gas and Water industry sectors. This is represented in Figure 2 , which also shows the differentials for urban and rural areas of Pakistan. Wage dispersion is almost same in both urban as well as rural areas. However, in the rural area, wages are relatively higher in Mining, Electricity, Gas and Water, Financial and Transport industries compared to the urban area. The analysis covers eight different surveys during a 14 year time period, so that each year's differential gives an insight into the trend of wage differential and also the wage dispersion trend over almost a decade. Figure 3 shows the wage differential and wage dispersion for the period between 1990-91 and 2003-04. Figure 3 shows that the wage differential has increased almost year on year and wage dispersion has increased from 0.05 to 0.08 over the fourteen years. In the mining industry wage, the differential is almost doubled from 0.15 in the period 1990-91 to 0.42 in the period 2003-04.
To decompose inter-industry wage differentials, these differentials were estimated for various education groups. Figure 4 below, shows that Financial Institutions, Mining and Construction industries are the best paid sectors for the person who is well educated, while Manufacturing and Electricity, Gas and Water are the best paid sectors for a person who has no education or the education is less than the matriculation level . The wage dispersion is higher for the person who has a degree or higher qualifications, as compared to the others with less education. So, a person acquiring the degree or higher education has a more favourable chance to move from one industry to another as compared to those who do not have a degree or higher education. As the dispersion is 0.1090 for them (with degree and higher qualification). In order to obtain more detailed results, a two digit industry analysis has also been undertaken. Overall, the results show higher wage dispersion for pseudo panel estimates than the pooled estimates, i.e. 0.1349 and 0.1063, respectively. The wage dispersion for the two-digit industry wage differentials is also higher than the one-digit industry wage differentials. For, the two digit wage differential, the wage dispersion is 0.1349 while for the one-digit wage differentials, the wage dispersion is only 0.0927 (according to pseudo-panel estimation).
The estimation of the two-digit wage differentials is carried out by looking at different regions, sectors, education level and area of living, in the same manner as that carried out in one-digit wage differentials. The pseudo-panel estimation results are only reported for these industrial sectors here. 6   Table 2A (in the Appendix) shows the results of the wage differential by sector and area of living is shown in Table 2B (see  Appendix) . For the public sector, the highest paid sectors are CRM of Sports Projects, The wage dispersion over the sample period is shown in Figure 5 below. The figure shows that the wage dispersion has increased during the sample period, but it has decreased from 0.1570 to 0.1233 in the last two survey years. This shows that during the 14 years period, the wage dispersion increased, but from the beginning of 2000 it has started to decrease. 19 9 1-9 2 19 9 3 -9 4 19 9 6 -9 7 19 9 7 -9 8 19 9 9 -0 0 2 0 0 1-0 2 2 0 0 3 -0 4
S u r v e y Y e a r s
When analysing wage differentials for different education levels, Table 2D (see appendix) findings suggest that a person with no education, or with education less than the matriculation level, is earning a higher wage in the labour intensive sectors. For example in the CRM of Drainage, CRM of Pipeline for Transportation, Mining, and Fishing sectors compared to a person with an education level below the degree and degree or more than a degree qualification. For this person the highest paid sectors are CRM of Sports Projects, Financial Institutions, Coal Mining, and Building Construction. The wage dispersion is higher for uneducated workers than the person with the education less than the matriculation level, i.e. 0.1436 and 0.0744, respectively, while the wage dispersion is less for the person with a degree or higher qualification as compared to a person without a degree qualification, 0.1777 and 0.1969, respectively.
CONCLUSIONS
This paper has examined the inter-industry wage differentials in Pakistan, and has utilised the data drawn from the Pakistan Labour Force Surveys. This paper is the first to estimate the wage differentials and wage dispersion in Pakistan, with the aid of supplicated econometrics techniques with the focus of (i) inter-industry wage differential (ii) dispersion of industry wage differential iii) inter-industry wage differential by different regions and education levels (iv) changes in trend wage differential during the fourteen years of the sample period.
The paper has utilised the Rycx (2003) methodology for the eight surveys of Pakistan LFS, and has represented two-digit as well as one-digit results. The Empirical findings show that wage differentials exist between workers employed in different sectors, even when controlling for individual and job characteristics. Estimations have been carried out using pooled data as well as pseudo-panel data. In this study, both of the approaches have produced almost similar results. Therefore, only pseudo-panel approach results are reported.
From the regional perspective the average wages are higher in the Punjab province, in the Construction, Electricity, Gas and Water and Transportation and Communication sectors, compared to the other provinces of Pakistan. In the NWFP, the highest wages are paid in the Mining and Finance sectors while Manufacturing is the highest paid sector in the Sindh province.
In terms of public and private sectors, it was found that in the public sector, wages are higher as compared to the private sector, except for Electricity, Gas and Water and WASD Survey Years Construction sectors. In the urban areas, the wages are higher than in the rural area except in industries like Mining and Electricity, Gas and Water. Our findings also suggest that the hierarchy of sectors in terms of wage differentials is quite similar with the reported in the literature. During the fourteen year sample period, results show that the wage differential for each industry has increased and the Financial Institutions sector being the top amongst all sectors. The wage dispersion has generally increased but has decreased slightly after 2000.
For the two digit industry structure, the results are similar for all the different perspectives. Petroleum, Financial Institutions, Fishing and CRM of Pipeline being the highest paid sectors and Agriculture, Retail Trade and Personal and Household Services are lowest-paid sectors. The analysis by the level of education shows that a person with no education is found to have lower wages than the person with education or with some education, except in the labour industries like Mining and Agriculture where the requirement of education is( not important)? The person with a degree and a higher qualification had an advantage over persons with just a degree qualification, and was found to earn higher wages in Financial Institution, Insurance, Real Estate and Business and in Construction industry than those persons whose education level was below the degree level. The wage dispersion is also lower for the person with a degree and above degree qualifications compared to the person who has less education than the degree level. Overall, the wage dispersion for two-digit industry is higher than the one-digit industry.
The wage differences presented in Table 1 and 2 (see Appendix) are confirmed by inter-industry wage differentials presented above. One explanation suggests that wage premiums are paid in an effort to ameliorate work place problems, such as shirking, by increasing the cost of job loss to the employee. Jobs for which the configuration of duties and tasks are especially costly to monitor should for this reason, be paid higher premiums than those that are not as expensive. This can be seen in Mining industry, the table shows that technicians and associate professionals are earning roughly 37 percent more than the average wage of the technician. Job conditions are also the important source of wage variations as it depends on the degree of workers' exposure to risky or hazardous conditions on the job. In comparison of overall wages in industry Agriculture, Mining and Trade and Hotels, the result suggest that Mining industry found to pay more to its workers in all different occupations involved in that industry compared to other two industry because of risky nature of this industry.
Thus, the wage differential can be explained by the level of skill required in the particular industry, job conditions and the education plays a vital role in deciding the wage premium across different industries. High skilled worker are likely to earn more compared to semi-skilled or skilled worker. Nature of different industries requires different level of skill for e.g. Financial Industry required more highly skilled worker compared to Agriculture and Trade and Hotel industry. Different occupation share in industry shows that in the Agriculture industry almost 88 percent workers are low skilled compared to 84 percent highly skilled worker in Financial industry, which could explain the wage gap between Agriculture and Financial industry.
In conclusion, results show that the magnitude of industry wage differentials vary substantially over the years and amongst different regions. This analysis suggests that a broad labour policy will not be sufficient to tackle the high wage dispersion and wage differentials in Pakistan. Our findings indicate that policies need to be tailored to the very specific context of the labour market in Pakistan. 
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